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1. 2^A1- SA«Ai(£a)_1 
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^B]^ n>o]a. S ^Al^ 7]^ *fl^ zH^EtJH 

53 ^-^i, zHrSLTil ^ ^# #*ll* ^ ^tH^^l7> #£- ^ as 

SBM -iVs^/^^ ^el^^V^-^r^-^ *1<3 ^-§- 3E<g*H *M1 

# -g-^-i: ^7}X|^ ; ^jz]-^ ^^£7> ^-8: 5^. *H1 f2t 

^, ^ ^°1H g^oi) ^ >8#£]fe- C}<J^ ^el^jzf AVsj-n]-^ ^ 

Tfll: ^ « 0 V^S -g-^M^. ^^5] ^ SIA^, ojs^ 

2] ^ #*r^ ^ ^ #3HH £^7>^ 

^1^- ^ ^ ^ -g-^oiq. 7^1^ ^ 53 

^, ^ 6 <M> *3*IM3 ^-§- ^7H1 ^ <?13°1 €4. JEth £ ^^1 *M A 

^S^Sl <£ ^ ^n> o}u|E}-, ^^>°fl ^efl^S t^Hl 

3tb 1^ ^ ^bItt ^ Xlfe #^°1 ^m-. 
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Sl 8 
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^51^ uH^S.^'N 7l^o.S ^3}-^ *M1 ^£^1 {Micro Gyroscope 
Fabricated by Single-crystalline Silicon Micromachining Technology} 

il^r ^Hfl 7] #3.^, r^a.^ (SCREAM) -g-^^, 

£2^ ^2fl 7l^iM, SOI *lMs]-t- ^}-g-*Kr U-^^l 

.£3^- #efl 7l^^ ^ ^^£l s:-H.H]-o]tL( com b-drive) ^2:2] 

uH^S^H^ SEM a>^1, 

-£4^r ^2fl 7l E^l^l AVsl-l- ^ WJ-^^ *|^Kr 5^] 51, 

£6£- ^^/^l^/^^ Sit!: ^ ^^^r ^tr ^zf ^ 

£7a^ £5^1 ^>o]a.^ ^2i2] -tf^ SEM 

£7b^ ^ M ^1^1 2] SEM A>^1 , 
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£12^ £ ^ofl *H1 z^r^l^ SEM a}*M-, 

£14^ *M ^S.^ a] ^ ^71 ^ 

£15a^ ^<*fl S]t!r "HI ^£^1^1 7fl3£flAlE^ ^^-#^r iL^^M, £15b^ °1 

£16^- ^ofl ^tb D M1 zHrS^H 10° /sec, 11Hz A^^-A °A?\^t= ^-f ^ 

£19fe ^ S*\& ^1 >«fl 14^- #^ ^4. 

<21> n>ol3S^Al^ ^E]^ ^.g. 0]-g-5T><^ A]^^ S->g P>Oj 
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^M-sV %<#°.3. 7}& #ofl , ^^Rr 33 °H , °l^r W 

(thin film) ^2]", ^(etching) 7l#, Aj-^ssKphotol i thography) 7l#, S^V 
^ 7l# ^ #J£*)1 ^12: 7l#^r 71M *M}. 

<22> n>o]3S.^Al^ 7l^O.S ^SS)^ cflS^^l 0_^^ ; o] J£ 7 ]-^£l- 

^ tf^SE. *1H Al^^j, *]t)SL 91*3 ^ i=-o\]x) 3 ^ ^ofl 3 

°l-g-*)-^ zHKSM- ^*Rr °l-g-W. ^ £7 fl^ 71-a ^3^r, w>^£] 

7} ?AA *\s. ^ « 0 >^ sa^. 

<24> P>ol£i^Al^ 7l^A^. afl^S)^ 4^^1^r ti] >*fl ^ 

<H ^(decoupled type) °1 ^5.74]$) -freltNl, °1 

^^^1^1 2:^^" ^-^^ «>^3]W. 
44-7 
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<26> t£^ ( nl^l z^jETilofl ^efl 71 #l-oil ^s>o^ ^flW. 

<27> 199Hd #i ^Ej-H. ^^s] (Charles Stark Draper) ^J*|*HH p++ ^ ^cf 7 1# 

* °l^-«r -i&l-^ ^£7il^ lHz^l nfl^-^Hl 4°/sec^ *fl#H# 7}x)±r ^e)^ ^ 
£7fl7> ^^S- 7fl^-5l $icf[P.Greiff, B. Boxenhorn, T. King, and L. Niles, 'Silicon 
monolithic micromechanical gyroscope, 'in Tech. Dig. 6th Int. Conf. Solid-State 
Sensors and Actuators (Transducers '91), San Francisco, CA, June 1991, 
pp. 966-968.]. 

<28> 1996^ wm^tJHH^ ^ T=f°l^-°fl E.®^*)^^ ^7]7\ p> 

ola. S^Al^ ^ Cf^^ ZHr3E 7l]» iJl*]-^Cf. oj oj-^ZL ^ 

BiMEMS ^efl ^r 0 } ^lSSl^Jl, lHz^l tfl^#<i P/sec^l *fl#£.l- 7>^lcf[W. A. 
Clark, R. T. Howe, and R. Horowitz, 'Surface micromachined z-axis vibratory rate 
gyroscope,' in Tech. Dig. Solid-State Sensor & Actuator Workshop, Hilton Head 
Island, SC, June 1996, pp . 299-302 .] . 
<29> 3^*11 ^^2) ^7}X]^X] Z^r^l^ *fl#3E.f. ^o] 7) $Z}<^ , 

°l-§-*H ^3*1 (aspect ratio)7> ^S#^r ^fl^Kr ?H1 3-9 °1 

<30> 1997^] HSG-IMT^ Sl^^l:^ <M^-£ 4^ a> 

-g-SH, ^-7)1^ ^5.%}^ ^rS.^^. ol zf^JETflfe- 50Hz^ tfl<J^6f| 

0.096°/sec^ SfltfSS- 7>^cf[w. Geiger, B. Folkmer, J. Merz, H. Sandmaier, and W. 
Lang, 
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'A new silicon rate gyroscope.' in Proc. IEEE Workshop on Microelectromech. Syst . 
(MEMS' 98), Heidelberg, Germany, Feb. 1998, pp. 615-620. ] . 
<3i> #^#;4 <£^!-^, 1997M*H 25Hz2l tfl^^ofl 0.015 o /sec^) *fl^-£» 7}x) ^ , 

SOI -^^1: °l-g-3b zHr^Til-I- ^:Ssr>^ji[K. Y. Park, H. S. Jeong, S. An, S. H. 
Shin, and C. W. Lee, 'Lateral gyroscope suspended by two gimbals through high 
aspect ratio ICP etching,' in Tech. Dig. 10th Int. Conf. Sol id-State Sensors and 
Actuators (Transducers '99) , Sendai, Japan, June 1999, pp . 972-975 .] , 1999\i<>fl 
^tJ- 31 o] 2) ol-g-cjV cj-s. z^Tfl-I- #5. ^£^31, o)^ 5Hz^ <g§H 0.01° 

/sec^l ^fl^-£# JiS^. 

<32> ^-71^; 7l^# ^°\}*] , ofl^^ ^ ^ #*Ji§-^ 

^>-8-*>^- ^^r, S.^. *H1 7>^- U^^H^r £o] uj-^ofl ^ Alz|O.S. ^T^^r S\ $ 
%■ $H 0113X1-4^^ #-§- ^^l^. °1 H o V ^ 

-n^^l^i ^^l^ 3L7\s\ ^1# €-fi-S s}-^ ^<>1 -8.^=1 °T, °n^-cf^ 

-fr 4^r-£ 7)1^1 7>^l£^- ^zJ-wRr *HHH (footing) M-^-M-^ 

5^. ^ ^ ^5J€- A 1 ^ -¥-e°iH f^si 

Tfl 7^}Al^l^ S-^l^ol ^tj.. 

<33> atr, ^ItV ^2fl 7l« ^OJH SOI ^ ^^r, SOI 7} ^ Af-g-^ 

^0.5.^, ^3i^ % o> 5 flo 1 ] nfl^.^ AVgj.^- ^o] ^2fSl #7} 
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^o] ^<£-g- °]*V ^<£^3- o] ^aflA^ SOI A>5|-^ 

^ #3HH ^ SOI 71^0] nflo. j7 7]-0] cf^o] ofls]a|^ ^ 

# ^^H^r ^ «^ <S^-i- f^fo) SOI 7]& 

<34> ojE^V n^}7] 5)*}^, ^ cfTj^ 

SLS. ^-g-^V^ SBMCSur face/Bulk Mi cromachining) 7}^o) 7 fl^-£]o^c|- - 

<35> ^-^o. ^ ^.o. SBM 7)^o\] i^oj afl^ nlAfl Z^^H ^ £j 0.3*1 , 

1^1 T3] Afl ^s^oflA^ ^7}^o] *£<£o] 7J- ^(cHl# #<>H, ^-g- ill 

#*l-g- J g-)^1 ^7l^^l ^<a^r 3^V^ 4^ H^^, ^Efi 7l# 

<36> ^el^ uj-oi^^^ a]^ 7l^AS. zHr£ 

<37> ^i-g. #efl 7l#S.A^ ( in^ (SCREAM) ^-^£oic|.. ia.^ (Single 

Crystal Reactive Etching and Metal izat ion, SCREAM) « 0 V ^^-, "HS-S^ 7} 

f^tt *H*)-3r ^ l-2}^^> 3.3). ^(Plasma Enhanced Chemical Vapor 

Deposition, ^H^H PECVD'^ ^V^%^ o]-g-^>c^ ^£t5] a.'S-i- *i<Str ^, 

el ^1 (step coverage)7> #*1 ^ ^j-g- ©1-g-sH ^tr 1 ^. nl-H*] , 
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<38> j£2^ #efl 7} , SOKSilicon On Insulator) 31 <>1 si ♦ A}-g-w|-fe wj-^ ^ 

°1 4fl©l3s|^ ^*H1 -fr^l* A>-g-^>s.^ ^<go] 0.5. ^1 

■f^Sl^-. ^ism, SOI W°]*\7} 27Hi, -R-^H 2r-fr -S-^ S-afl, Bosch ^ 

. -§: °l-§-*Rr ^ °fl*l(deep etcher)^ ^(footing) H# ^ ¥*H^ ^%-^\ 

^V\}7} JL*iS\±r %r*\] ^1 9l^. 
<39> £3^ #efl 7]^S^ ^ ^-E.eW j±( comb-drive) 

*}°]3.S.*]*\^ Al^ego^ SEM ^r^l 0 ]^f. ^ ^ "o^^H^ n-Bj-^ SE^b p-E^ $flo] 

SHI ^ t}°l ^, ^ H o V ^ ^°*M: °J7}5H 7}&3\- ^^l^r # 

^-0.5. M-Bj-yf °JA5. i^sM *i^g- ^Bl^ ^(p-B^)^ ^ 

(n-B^) a>o]^i pn ^^-o] ^7l7ll sjcf. <^7H1 ^wj-^ (reverse biased) ^-g- «?l7V 

^Bl^ 7l3fr3|- ^^-ol ^71^ ^-el^^f. O] «V^o}]A-^ ^2:#^r afl^^M o] 

*H ^* ^ 9X7) nfl^-ofl ^l^ol ^-ol*j- aVigoll, ^o]^. 

iiTHl ^ ^ ^^S, ¥*H7> ^•^-°r ^S#fil T^o] # 7 >^tr #^°1 &t}. 

sf-i- y o v ^^, ^sl^ ^# U7>> s.<£<q S^l^m l^sU, M«ffl*]7> ^ 
#3 ^S*fl -W^M- J=3]*l# ^#5. *fl$H *Ys\-^o\} 2)*}Cz\ ^0.3. 

^l^l^^^i ^ritl- 7l^ ^71^^.5. 71^ ^olc}. 

olSl- ^ E^l^l A>^ # «-5l ^71^; ^efl 71^1-ofl B] *}o} ^ *1 7> ^ ^ 

£ ^S#<Hl£ ^-g-ol 7Hf*V ^O] ^o.q. j ^nV^ t§^*>7l ^tb ^^^1 ^> 

^1/^1^ ^go) ^^>J1, ^<g# ^*>^ ( ^Bl^ 71^-34 ^-el^ 51^-^ 
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-¥"R- ^84, ^# ^f^l tfl^ Jf-fr ^ Jf-fr ^c] ^^>cf. 

<41> HL^, ^ ^l^l*>7l €^ofl ol-g-*>7l nfl 

£>> *Kn, nfre^H ^}2,^r ^ %L±r ^27} ^SM, ^} 'island' ^Bfl^ ^laj-^ 
^ 3M cH^cf. rrf^, ofl§ %o]a^ z^JEtIK £o] #=.0] yfl ^ 7> ^-^-0, 
z\Wf>}7}6\] o^£- ^o] o^ojcf. 

<42> £5^ ^Bfl 7l^SAi, M^l^l ^<3^-g- °l-g-*Kr ^ E 

31*1 ^^M" <>l-§-*Rr «o V ^^r, ^Sl^ 7l^ofl^ &^o] 

3*H, ¥^11 i^- a^r s^l^ll- ^*Kil, 31*11- *i<3^-°. 

3, #7l M3l*l# ^H-gr ^^KB: 71^1 Jl^^ #3H>M 

M 31*11- ^^-^r ^^i, ^S]^ 71^1 M^tL ^3HH ^°o V * 

«H #^Mr *M1 SlS-S., ^ofl^ ^o^^-ol *§sm*\ $.5L, 

^3 7l^o.S.^-B] 0)^5} -island* ^-fr ^ ojrf. 

<43> ^ E^l^l ^<g^ o"|-§-*Kr Jf-fr ^ofl 

^o.uf, (aspect ratio)7> €- ^, ^M7> # *H ^£§1 
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<44> ^^^8r ^71 *V H}^ ^Efl 71^^ ^l^t^ ^fl^M ^ *V ^JiLS*!, £ 

.2.3. ^^S]<H^ ^ ZJ" -¥-^1 tfl*M, ^<£-g: fl^T Af^l/AlZ^ ^o] ^ja.*>^i 

8£# ^ ^S}, ^^M 6 ) * A>ol^ ^ ^til7> €■ ^-oofl 

<45> igj-t^ iE^, z^^o} 3*1^7} 90°^S.Wr wfl 

, SBM ^ 7l^§- ol-g-^o} ^iE^ll- ^fl^Rr ;g-f t SE 
AlZ}- ^£1- ^Al7]7l ^^*V ^2:1- 7>^ ^ 

^ ^ *}-§-] 

<46> ^-71^ ^ ^ ^*}7] ^<^1 ^H^. 

5^1^ 71^ JL3. ^14^ nj^l z^STflif , nj^l ^ £7 jl ^ *)<3^ 
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<47> ath ^oM^^ £15)^ -t-*0S S^IM ^§>^ -g-^H^ i^sl 

<48> £ ^ofl ^tlr ^S^lfe, ^§-g- ^xl-g- ^a^s]- ^ ^<>] 

^ ^l^^r ^(decoupled type)°lJL, ^^/^H^Ag-^^ #f^ v -S: 

°l-§-*M t^-S- ^s^sf 3*1-8- #7}q°_s. ^.<£s\v), ^7} ^--g-g- 

3*1-8- iS^o] 3jz^ol S\r=^L ufl*]^ ^ ojcf. 

<49> ^g-tgcfl o^^. zHr-SLTlHH, iS^^r, ZL ^°<H) ^ °1 <| ^ € ^ 

= # ^t^l ^-R-* 3tb ^ ^ ^ ^g^s. ol 

i^IEL ^<#ofl ^xgo] cg^ S.^ iS^S] ^TllJiCf 3. ^Jo] uj-eJ-^cf. 

<50> o]s}oflAi ^ W-SJ i^ofl ^e]^ P>ol3. S T^Al^ 

<51> Klx$6]) o}*> Z^^l^, iflJf- ^2:^1 ^<3* ^3 ^&|^ D l 

<52> ojnfl, AlZ]- ^-^^ ^^V^^V^^l #^*M- H5Ltt ^, ^g- 

<53> o}2fl<*IM ^HHH^b ^^^5. l-SrS^-t-, *lJE^_°3. ^Tfl 

^-^^ ^n]^-^ A>^>^ ^ o.olcf. ^ 51^=1 cf^ 
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^ *M] £i€ ^ ^ES, -g- ^<*fl ^ #f^,g- o}J%-t\ 

TT TJl^B ^^H^ ^S^iLS^ A>-g-5) 7 Hl 

<54> £ 6 ^r ^^^-/€£^/^^ -f 3tt ^^"^ ^4 ^ 

<H1 SBM 71^* °l-g-«H ^1^4- ^^*>^, ^ 

3. ^-Hi^ ^ °fl 4) ^£ sfl^HH^ 3- a)* <§7l 

<56> £6a^ ^ *H1 ^-8r q-^-^ ^-q-. 

<57> ?2:1-21 ^| ^o\] S.6b&\- S.S. 

<58> zlbI t}^, ^Tfl 5=*g€ t^:$ ^-g- *i ^sl-^M ^§^(Low Pressure 

Chemical Vapor Deposition, ol*Hl*l 'LPCVD'&r «<Hi o.^. #7l *Vs\-^ ^S. 

JLS^l £i*Vcf(^6c). LPCVD Cf^^ ^^8r ^ 7^ ^7.] 7} nfl-f #o_H. 

Cf^^ ^g]^. ^£r, ^^^AS 4 E^l^ll- Aj-g-^ ^ oJS- 

<59> o]$). y^o] Afsj-sf- $\d\] LPCVD #^13 ^, ^ 
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^ ^ ^Bj- ^^MM" ^ ^^liir 

<eo> nfl cf-g-, wl^«o v £^ ^S'M aj-rt-i^^ ^a}-s} 

<6i> ^^(^SW/sLE^^^ ^ej-g- 

<62> J£7air £6^1 £^ wj-^oil ^>o]3.S. ^-S^ E^i^l ^tjo] SEM 

3l, S.7b^r ^ -M^l^l^ Si^s] SEM -4^14. £7^r, S^l^l^ 40 tm°) 3- , S 

nMl^- 0.12/an, O.lfyan ^ 0.35/anSl °14. 

<63> £7aS^-Ei , ^Z\<£\ ^ofl^ w}-^o.S-^E-j ^nl^-^/nf^^ ^em^V^S}- 

<64> £6^1 P]Afl ^ ^^^r, ^-^-g- 3*1 

-g- ii^l zj-zj- 4 ±r ^(decoupled type)^1 ^S.^ 

~F" ^*i-g- ^s^-i- ^7i^o.^ §^^1 ?! 7i ^ *>-8- 
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* ^ ^ ^ #5.^ Sism s^t- 

^ai-Sl ^ ^ JL3f7]- $>>nf. S&th ^ 

^ ^# ^^Al^lTfl ^t}. JE6°11 W 0 V»H1 t}-^ 

<66> £8^: S£\V± ZHfJ^HH^l ^^^Bl^/^^-/^^ 

<67> 1] 

ra .mz =-s* ,7" x 2 jr 2 " , ~- E ' 3-^3 

<68> 4V7I lolH Ei, E 2 , E 3 ^ 43" <EM^ ^e]^, ^Sl-^-, -ge^^ 

"33 ^(Young's modulus) °1 JL, h, I 2 , I 3 ^ ^ ^3^, -i*^, ^ 

ej^^ ^ Ei^ 168.9 GPa°lol, <3<3] 7^7} (111) 3g#o_ s ^-« 0 V 

^°lth £E*V, <^^1 Til^^ (100) SE^r (110) ^ofl nj-ej-*! E 2 
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4 E 3 <£s^ ^7] lS^-Ei, t2) 4^ 

^ ¥^1 t 3 # ^*Kr ^^91 ^ Hl^r -g-^-8- <S 

<69> a. o}^. z}^^7jl4 £^£ol4- 4tb D M1 ^Ht^I 

^ 2.2=7} 4 t 3°14. 

<?o> ^^14 T-flJfL ^^^fl7> ^ ^ ^sK-s x-^fAS ^-§^14. 

4. 

<7i> £9 ofl jea]^ nl^l z^ST^, ^^§- ^ ^(comb) *i^4 ^ 

^-(comb) sel^&li ^*)1 xfr^sHr ifl^- ^^l n^\7) ^tl- 

#(interdigitated comb) 34 ^4°1 &4. ^ *I^°14 34 ^ , 

^ 34 s.^ ^is ^ ^^-o_S £M ^44 

344 7>^>4. iEtb 3*1 *i^-°ll DC 444^-1- 7>^-o_5.*| ^7l^ 

4 ^-a- 3i&& ^5. X14. 

<72> jEgofl s.X\$\ nlAfl z^S.^, ^ JZ^ ^4^# 4.58 kHzS, 3*1 2- = 

^ 5.76 kHz7> A|7)i^cf, o]§ <^H > a o v 7 ) ^jAi, 

^r-^l^ 2500 A, ^s}-4 ^1^ 1200 A ^ 4^ ^4^- ^Mlfe- 1800 A 
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th=K ^^7} ^ ££i4 ^ 1200 Hz ^5. ^1 ^5}^ 



<73> ^^-^ ^^Jf7} g-Sj^ ZHrSTfl-I- X\}^Z}7} ^^H, 3*1^ 

2\ i^^o] ^s. 90°^H# «fl*l£M°) ^j-rq-. tcJ-eH, SBM ^ 7l## oj-g. 

*H ^^1-^-21 ^^ol ^#o] o^ej. ^ai 

7># ^ ^i-Rr ^<L3. -MTflS]^ ^JjL i^-^ ^ ^£7> 7K> iiBj 

<74> ofl^- #<H^, (111) ^olsloflA-l, §>l4^ i S ^ol ^o]3E) S^ofl. 3g^^7D f 

^ <110> «fl*ls)^, ^ ^S^-£r <111> ^J°3. «fl*l€^. SBM ^<HM, 

=f-&&& Jf-fM 71 71 ^r-g-^ It^eJ -g-on^l ^ ^z]- ^^b] <£ #0 fl^ 

^B">J1 °1 ^ iS^o] < m> aj-^o.^. Hfl^Sl^ ^-f zjo] aj-^o.^ 

^^cf. ole^V ^-f , ^ +}7j\-o] ^^^1 o. a. 

<75> U^^fe <m> tifl^l^ 4)Zj- ^-g. #ol 7l ^<5}<*), Afl 

i^-fr 71-^1 C]-. o]&|t}- 3. ^«<M) ^-g- 7 }*H , ^ 
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^» , i^=ifls] ^o] JfTfliLt} ^o)$tK ojs}. ^ 

<76> ole^ cgifl^ A oM^fe ANSYS1- ol-g-*]-^ 31^4. £11^ Cfoj: 

^°li=f. S.ll°fl ^H-elM^^IM £6^1 £^5} -fr^ ii^o] 7>^£]^Ji, i 

^ ^°1tt 4^, ^f-*fl^ 40/im, z| Tj-o o^l oio^Ai, *fl ^ifl <?1^# 

7}^^-. iS^ ^ol, ^7]- , o^dfl +IL^91 ^ = 

^iH} £11^ ^l-g"^ °i^7fl ^Tfl^ ^ 

<78> ^^^1 al*V Pl^| Zj-4rH?flfe- SBM ^sW^f^ # 

Si 40/im, s|4§# ^ ^cj-. ^ 3.71^ 2.2mm ^mmolcf. ig}- 

^o)] n]^l ^£741* ^I2:*>7l tftis}*), # pj-^a. ^^nVol igiLS. 

50/zm^ £L7fl sj-fe ^ <HH ^^-fr #°lul nJ-eH Q-^jE^ 7) 

(111) ^3^- ^"Nl- aHMM, pecvd f^Ka uflE^tb^-. 
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<80> ZLBl cf-g-, wj-^A^ 40/im ^ojs ^ ^,2. aV-g-^ ofl^l-g- ^ 

^W. ^ ^*fl ^2: 2flE^^ 5)^^ ^*K^, ^31 

^ *}"§-^ °l£r -^-B-l- o§ 7 }^ ofl^^. ^ ^JE 

<8i> if^oj Bosch ^jdfl^, ofl^i _o_*^ uiHjoil rcf-a}- ^s)^, xtj-ej-^ 

<82> Mj-^ofl ul^l z^StHH^, ^ -£-5.^ 2/zm, ajtfl M«l 

1- 15/zmS. ttftt).. a|tfl 7"l7l ^^.s. sr}^ a.7l ol 

cf. ui til 7> ^ ^^#oflA^ ofl^l S ol^ ^ ^S#<51 ^17} ^rf. 

<83> pl^l ^^ts] sflEH^- 4^. > 120 0A ^fl^ °J#S^* ^^l^l^c-ll, ol 

-g-^ °l-g-*M «l^- u oM3 <*H3M*H ofl^ afl^^ wj-rt-^ ^2i^ 

Ol *Vcf. Ol j^o^ ^Tgo] A>^0. Q0}0): is} 51, 3}1 Ei^ #JjL 

51 ^el^ ^e^q-^1 &o}o> ^rf. zlQ cf-g-, ^H^-I- ^ ^e)^ «]--§- ^ o^ 

€■ j2-S^^a^ ai^ ^o]^ 50^m ol 4. sj^^^l 7^ol 50(m7} ^ 

<84> HHi cf^-, ^lol^s., 20%, 90r BflS. 21- oil l^a^<5H^^M^(TMAH) -g-^H 15 

^"TlA-1 ^-H-^ltl^-. ol -B^H AV^oll o^o} ^.JLSI^I ^ 

3 'S-fAS. *\zfS\JL, ole^ 2i&6\}*] <no> wJ-^AS^l 

^ 95/Mi/holcl-. -i}^ av^-o^ ^Vsj-sl-ol H F -§-^<>ll^ " 
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<85> o]^ ^oj, u)*\] tf-§-, u]*\] ^g-ofl cfltb ^-Ir 

<86> ojs. <j^}o} ( t£^ ( T3]Afl 31*11 3 IS H.€- ^1 1200 A ^M)^ ^s^* 

-f, 1800 AS] ^13. LPCVD cf^^ ^ ^3}-X| 57l t}. ^z}- 585 

^el^^-i: £^*>7l ^*>^, cfl7l<a- ( 900°C°1H 10^-^V, N 2 2000 seem, 
N 2 ^-B- POCI3 400 seem ^ 0 2 200 seem* 7}*1 JL , *>4i ^-f}- o. ^s|*V 

AS ^7l^<?] #B^^ <£*s. ofl^A]^^ ^T^Rr^, Olnflofl 

^•f^l^o] ^HMFuL, ^AS^ ^-g-^-tf. 

<87> £12^ 1^4] ^Itb ^STfl^' SEM A}^tSAi, J£12air #31^ ^#-§: 

iL^JI, £12b^ ^ifl^ ^S^-i-§- Ji^Jl, 5.12c, £12d ^ _£12e-b, se^S^ 
^ o. #^ 7 } <^ ^ ^s., ^ifMfl* ^^r>7l ^tb €■ ^21 ^ ^ -M* 

<88> Oj-Sfl^l^^ ^71^- BfSl- ^ «o V ^AS ^igd|| o]^- n] ^) Z^JETfl^ # 

<89> 5:14^ ^ofl o]^- Z^S^ #^-g- Al^^>7l ^tb #*H*}. A 
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#£311- 21**1 ?1 7] 0.8-i:J= 7Mb 2.51-M ^^-^-s)^ ^tgix}- £ 

*g-°l *U ^^^Ml °A7\%A. *U #i«o11 $1*1 1!: *H2 ^-g^^Hl 

#^tb 2-5L%-£ 7^2 ifl^o] a>cflo] ^^sj.^- oi7>^. o]^ ^ 

3*1 ^ ^ ^7)#^ «-(-) og^ofl o^^tf. o]^ ^ 

<90> ^ ^^-(V T )ol ^71^ ^ (+) Qj^S-ofl ^j-S^t-fl, ol ^ ^oj-^. 

<9i> 5L15ab ^ tb *H1 ^^ET^ ^s^Ei ^-g-lr* iL^^H, £15b^ °1 

^ 7fl3flAlEi ^-g-i-a- ^ ^7\ 3i\5L^°}r\. JE15a°lH, C PjS s^ 

¥ 3*1 ^^I-g^l^, *H1 ^Sl-S] ¥^17> 40/zm<a ^4- 14.17fF^cf. C P>S 

^ ^ tL^E^|o]E<4 ^ #q-#<>] ^-g-afoltil, ^Y^9] ^-V\]7\ 0.\2w°A ^-f 41fF 
^14. C P)M ^r ^liSe)]olE2|. o]^ ^.^cq ^ -g-^cfl, ^Va^s! ^7fl7> 0.12 
im9l ^-t- 107.5pF^]cll, A^ti AEsilojEsf oj-f- ^2:1- °1 ^^s)o1 £>o.:e.^, 3E.12b<HM 
iL°m ^7}- slS^ofl^ c P>M ^r q-Efi4^1 &^-nf. sel^t, C P ,ss *W4*1 zi 

°l-£Rr c P)SS ^ ^ U-##°l ^^711-^ «-(-) o^^Hl ^Jl, 7H> 3*1 

JL^I V T ^ «H3^ 211M -fr^l^7l nfl-g-olt}. C P>S ^ ^l*> ^71-i-^ 

^l^l, C P>S 7> =L jL^b C P(S * ^^*>7fl tt 
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^ n *}tt ^-S-^W. #^3-^, ^^Hr 10Hz ^ #4. 

-& ^ zHNEtH^ ^ S-E.^ ^^Hrfe 4. 61kHz °} 31, o]^ «^ £3}. 

<?], 4.58kHz^l €• 3H4. 

<93> ^ ^S)-^ ^ ^ V T * ^ $Z4. V T 7|- 2.5 

Ir^o] yg o. ) ^ 5.73kH Z olJl, V T 7> 5.651:^0] ^-f , ^ 

4.60kHz<?}3], <>l^-gr ^ 7^ 3^14. V T 7> 'O'Sl -g- 

2l t^Ht^ 5.80kHz^]cfl, o]^J <^a] ^sj-o] 5.76kHz°fl «1 *M ^ &°14. 

<94> £ ^-tgoll nHl zHr^l 7> ^£ Efloj^-ofl 10 m T 0 rr ^ % 

^iflofl^ A]^£]^Cf. £i4ofl £A]^ 3^0] ^ 7l oH <^^^4. 

^ ^sf^^r ^ S-H.iL 11 Hz ^4. 

<95> £16^r -g- ^r^^l ^tb ^H^tH 10° /sec, 11Hz ^£.7> <?l7>£]Tr ^-f ^ 

^7]^ ^41- 3H4- S.16*IH 7p 0 V ^l#o] 3. 3}=^ ^ 

11 Hz <g?H tfl^ %o]t±. S.16<%*\ ^5. <im ^ *\£.3.if-B\ n 

Hz 1^7^ $X^-6r ^ $X^. Afl *1*1M*} n}*]^ s\b.^ ^ ^\SLS.^-B\ 22 Hz 

^3.^ ^2: o]§>o^ -g-ojsHl ^}7]S\JL, £16^1^ , Z)-^3E ^1^, ^ 
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°]^o\] 1000*11 °]^HHS, 0.01°/sec^l *fl#£.# 7>^lcf. 

<96> ^1, nj^l z^ST^ ^¥ ^ 5£ cf^- ^VM-^r tfl«^o]cf. tfl<* 

D fl*l ^ 3!^ 3l«Hl ^^Cf. £17^8: t^oH ^ D H1 ^Hr^T^ ^ 

sf^r ^t-S-ol^f . cfl^^ 16.2Hz^m. Q-^&|1- 1000JLS 7}%$± %+Si\ 

s*}- JEAjs)^ 01 tf. £18^r ^ ^ #*| S.S. ^sHr 4€- fll^^* S. 

%°}^. 5L18<% ^oj, -4- ^o] 7 > Cfl^^ol ^^n]. 

£.19^ ^Hf^l <4-^ %:% ^4°m-. ^Hr^ t^Ht^ IIHzS. JL^ 
zHr^ 3.7}^ 0.5°/sec^-B^ 20°/sec-£] nfl°11, ^ d20°/sec^l ^ 

2% 'gJfliflS. -id^^l t 5^. 

[^^1 JL4-] 

<97> W>4 ^o], ^-tgofl cf^^ ^Bl^ ^ol^ S t^A]^ 7l^O. 

*H1 z^r-E^, SBM ^4 ^rsKW^ ^^V^^ ^g-^ 
5L<y*H *H1 ^# aH3 ^ ^^«17> €- ^-f^SL ai-8-€ ^ Slfe ^S<3 

nl>*fl ^ ^, *I<S ^°fl>H ^ IEtt ^#3^ 

^sj-^ ^ -MH^ AS^Oj ^ 

^H- t 91SLV), ol^*V ^^^4 S-S] s ^o. #^<q. ^2-^.^.^ ^ 

313 ^M3* s« ^ ^ 5!^, ^1# ^> ^<HH^ ^ ^7H1 ^ °1^°1 €4. 
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*?MH5l ^^^>7fl *H -^--H-l- ^ -g-*<Hl ^el^ *l*b8: #<a =^ 
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1] 

z]-^£7jl ^ ^ ^ofl ^^*>ul, A oM ^ 

3- ^l^iLS ^*}J1, °l-g-SH ^JEBj- QJJ=L£.6|| ^3 

2] 

^"71 ^<a^-^ SiS)^ ^*>°J O] ^ AH^Oj S.^. 

[^^J- 3] 

^ ^ *H*}-£)xr eJ-SJ (decoupled type)°loi, ^^/^E.^/^^ #^*J-8- °l-§-*H 
T^-g- 3*1-8- #^1 #713 H^^r ^^-S. SRr 
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5] 

#7} iS^^r, -H ^°<H| t£f S^Rr ^^1: ^lAS. ^ 

^el^ p>ois^^Ai^ 7]>£ AS *\]^& Pl^j 7_]-^c Tjl . 
6] 

^7} ic^ #°<H1 *S^€ 1*11 ^ ^^^^ -^^lim- 3°J-8r 

sHfr ^M^S^l^ 7^ AS *1]3HS Djxfl zHrH^l.. 

7] 

^ , ^ «o V ^^ a°l7> lOfffll ^^ V< y 53 ^AS ^ ^Bl^ n>ola.^^A] 

^ 7]^ AS ^Ht^I. 
[3^8" 8] 

44-28 



1020000040121 2001/7/1 
9] 

#7l 3*l-g- iE^ ^-g-g- i^^oll DC «>°H^(^ V T )» 7}-&SLS. 

# 3j-7fl *M ^°l^r p|-Ol£L^^Al^ 

10] 

^"71 ^X]-§- ^S^oll °l7>£)fe ^<y# ^1 0.3L 

11] 

XllO^l sH>H f 

¥ ^7l#^ Jf(-) <g?H <S^^H 71^ -g-^-i- a^a^Hf 

12] 

xi 11^1 sa°i-H , 
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f^AS ^5L7\ ^o^^s. ^-gr ^<LsL 0>}^ v}o)ELg.*]X\ 
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[£. 1] 



Oxide deoosition 
and patterning 



SiBcon deep etch 



Silicon deep etching 



SidewaJl passivation 



[£ 2] 






Sputter metallization 



Device layer 
(single crystalline silicon) 
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" *' (silicon dioxide) 
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Vacuum sealing cavity 
and plug etching 




Metallization and 
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Operational sensor 



44-31 



020000040121 



2001/7/1 




[£ 4] 
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First etch mask deposition and patterning Second etch mask deposition and patterning 




Top oxide removal 
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[£. 6al 




silicon oxide polysilicon metal 
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[Si 6d] 
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IS. 7a] 




AccV Spot Magn WD H — — I 2 urn 

10.0kV3.0 16386x 8.6 
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[5L 10] 
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[5. 12a] 
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[Si 14] 
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[£ 15a] 
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[5L 16] 
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